###### Strengths and limitations of this study

-   This study protocol is informed by the Cochrane Collaboration systematic review methods and adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols.

-   Two reviewers will independently participate throughout the research process including identifying studies for inclusion, data extraction and quality assessment.

-   The ecological model will be used to facilitate the organisation and synthesis of results to inform the development of appropriate interventions.

-   This review is critical and timely to informing the development and systematic evaluation of effective interventions to prevent and manage responsive behaviours experienced by long-term care staff.

Introduction {#s1}
============

In the last decade increasing research interest has been expressed in responsive behaviours of older adults living in long-term care (LTC) homes, defined here as nursing homes and assisted living facilities. We define responsive behaviours as verbal or physical actions that can be disruptive, distressing or challenging to persons in the environment (eg, other people living in LTC homes, staff and family members).[@R1] Researchers have referred to these behaviours as aggressive or challenging behaviours.[@R3] However, these terms suggest problems with persons exhibiting the behaviours, thus, do not reflect a person-centred care approach. Instead, we believe that, aligning with the language guideline published by the Alzheimer's Society of Canada, these behaviours are meaningful responses to the environment and reveal underlying concerns, such as pain, loneliness or not wanting personal care.[@R4] In this review, therefore, we use the term responsive behaviours, a person-centred term preferred by people living with dementia and their family members.[@R1] Of note, because most responsive behaviours occur during direct care,[@R4] 'resistance to care' is regarded as a type of responsive behaviours in this paper, which aligns with the definition for aggressive behaviour of the Resident Assessment Instrument -- Minimum Data Set 2.0.[@R7] Despite the increasing research interest in this area, a comprehensive understanding is lacking regarding the multiple factors associated with responsive behaviours towards LTC staff. We address this knowledge gap through this review as a first step to developing and evaluating effective interventions to reduce these behaviours.

Prevalence of responsive behaviours of people living in LTC homes {#s1a}
-----------------------------------------------------------------

Although researchers used different measures, they consistently reported a high prevalence of responsive behaviours in LTC homes, and even higher prevalence among persons living with cognitive impairment who account for the majority of the population in these settings.[@R8] A nursing home study using the Resident Assessment Instrument -- Minimum Data Set 2.0 revealed that across Canadian provinces, between 26% and 66% of individuals exhibited responsive behaviours (ie, verbal abuse, physical abuse, socially inappropriate behaviours, resistance to care) for at least 1 to 3 days in the past 7 days.[@R10] A study using a national survey of assisted living facilities in the USA revealed that among the whole population, with or without cognitive impairment, 10% exhibited verbally abusive behaviour and 8% exhibited physical aggression, while 23% of people living with severe cognitive impairment exhibited verbal and physical aggression.[@R11] Yet, the rates of responsive behaviours in LTC are likely underreported. For example, staff perceive actual or potential organisational barriers to reporting, such as a perception of inaction on the part of administration or of being stigmatised in the workplace.[@R12] We therefore do not have a complete understanding of the full scope of responsive behaviours exhibited by people living in LTC homes.

Impact of responsive behaviours of people living in LTC homes towards staff {#s1b}
---------------------------------------------------------------------------

Responsive behaviours can result in harm to the person exhibiting the behaviours, staff or other persons living in LTC. Researchers have studied the significant impact of responsive behaviours, such as injuries and deaths of other people living in LTC homes.[@R13] Responsive behaviours often result from miscommunication and invasion of space.[@R13] Unlike other types of responsive behaviours, most of those exhibited towards staff occur during direct care, especially during morning care when frontline staff provide care for activities of daily living such as toileting, bathing and mouth care.[@R4] The high frequency of close interaction during direct care poses uniquely high risks to staff. An analysis of a nationwide care aide survey in the USA revealed that, in the previous year, 34% of certified nursing assistants reported experiencing physical injuries resulting from responsive behaviours of people living in LTC.[@R3] A recent study including a representative sample of Swiss nursing homes revealed that over a 4-week period, 66%, 42% and 15% of care workers had experienced verbal, physical and sexual responsive behaviours, respectively.[@R16] Experiencing these behaviours can lead to feelings of incompetence or burnout as well as negative feelings of staff towards the individual exhibiting the behaviours.[@R17] The presence of responsive behaviours can lead to staff experiencing a wide variety of harms, including burnout, physical injury, decreased job satisfaction and high job turnover.[@R6] Therefore, strategies are needed to enable staff to prevent and manage responsive behaviours while providing care.

Management of responsive behaviours in LTC {#s1c}
------------------------------------------

The overuse of medications to manage responsive behaviours and the resulting negative impact on the health and quality of life of people living in LTC homes have been widely acknowledged.[@R18] For example, one in three individuals in LTC homes in Canada is prescribed antipsychotic drugs[@R20] to manage behavioural disturbances and agitation associated with dementia,[@R21] and a recent report indicated that 27.6% of antipsychotics used in LTC homes were potentially inappropriately used.[@R22] In response, clinical guidelines have recommended first trying non-pharmacological approaches, such as complementary therapies (eg, aromatherapy, music therapy, exercise), care delivery interventions adopting different care models (eg, dementia care planning, person-centred care and function analysis based intervention).[@R23] However, systematic reviews of these interventions remain inconclusive about their effectiveness compared with usual care at reducing responsive behaviours in LTC. For example, a systematic review and meta-analysis found that care delivery interventions were not effective, yet the strength of evidence of the included studies was low.[@R23] Each of another two systematic reviews reached inconsistent conclusions about the effects of complementary therapies to reduce responsive behaviours.[@R25] However, theoretical bases for the development of the included interventions in these three reviews are consistently lacking. Understanding the multiple interrelated factors associated with responsive behaviours is essential not only for the development of the intervention but also to make a rigorous evaluation of proposed interventions.

Rationale for the current systematic review {#s1d}
-------------------------------------------

In order to develop and evaluate effective interventions to reduce responsive behaviours of people living in LTC homes towards staff, we first need a comprehensive understanding of the multiple factors that are associated with the occurrence of these behaviours.[@R27] A preliminary search of PROSPERO, MEDLINE, the Cochrane Database of Systematic Reviews and the *Joanna Briggs Institute Database of Systematic Reviews and Implementation Reports* was conducted, and no systematic reviews on this topic were currently underway. We did identify three systematic reviews on related topics. Wharton and Ford[@R27] focused on the experiences of family caregivers who experienced aggression through caring for a family member with dementia in the community, and they recognised that the experiences, training and context are quite different for caregivers in the home versus other settings, such as LTC homes. Welsh and Bader[@R28] reviewed situational variables related to aggression in psychiatric inpatient facilities and identified temporal patterns in incident rates of aggression. Zeller and Hahn[@R29] synthesised studies published between 1998 and 2006 and reported on situations in which aggressive behaviours in nursing homes occur. However, this review was limited to a description of the factors and did not synthesise the extent of the effects. A systematic review synthesising associating factors and the extent of association is therefore warranted.

Responsive behaviours of people living in LTC towards staff depend on the complex interplay between staff, individuals and their environment.[@R29] This is consistent with the ecological framework developed by Bronfenbrenner,[@R30] which proposes that human behaviours are affected by multiple factors that are embedded into a nested structure with different levels (eg, individual level, interpersonal level and community level *et al*). In addition, this model considers the temporal dimension of these factors[@R32] such as changes in roommates or exposure to new staff. This framework is useful in conceptualising how such responsive behaviours are interrelated, and influenced by a variety of factors, such as at the individual level (eg, physical and cognitive health status and communication difficulties of individuals living in LTC homes, staff characteristics), the interpersonal level (eg, relationships between individuals and staff), the institutional level (eg, physical space and facility policies) and the larger societal level (eg, LTC regulations, provincial quality improvement programmes).[@R30]

Methods and analysis {#s2}
====================

Aim {#s2a}
---

We will systematically review empirical evidence on factors that are associated with responsive behaviours of older adults living in LTC homes towards paid staff. Specific research questions are:Based on quantitative studies, what factors (eg, physical health of individuals living in LTC, staff training level, the physical space of LTC homes) are associated with responsive behaviours?Based on qualitative studies, what are stakeholders' (eg, persons exhibiting behaviours, staff, family members) experiences of factors that are associated with responsive behaviours?

Design {#s2b}
------

This protocol is informed by the systematic review methods of the Cochrane Collaboration. It adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P).[@R33] We will conduct a single search with two primary analyses for quantitative and qualitative studies respectively that correspond to the above research questions.

Inclusion criteria {#s2c}
------------------

We will consider empirical studies that report findings about factors or stakeholder experiences of factors associated with responsive behaviours of people living in LTC homes towards staff. This will include articles published in peer-reviewed journals, and in 'grey literature' (ie, government reports, union reports, textbooks, non-peer-reviewed articles and theses).

Other inclusion criteria include:

\(1\) Settings and participants: We will include studies that were conducted in LTC homes, which are referred to with different terms across countries and jurisdictions.[@R34] These homes will meet all the following requirements: provision of residential care for frail people, primarily older adults; 24 hours assistance with activities of daily living or instrumental activities of daily living and where length of stay is usually more than 3 months. LTC homes might have a minority population of younger people. While recognising that different stakeholders can experience responsive behaviours exhibited by people living in LTC homes, in this review we focus on paid staff including care aides, nurses and other healthcare professionals.

\(2\) Types of measures: In this review, responsive behaviours are defined as any form of verbal, physical or sexual behaviours towards paid staff exhibited by people living in LTC homes.[@R3] We will include studies that report on factors at the individual (eg, level of cognitive impairment), interpersonal (eg, relationship between two parties) and environmental levels (eg, staff training, staff mix, staff level, policies, physical environment). Non-English language articles will be translated.

\(3\) Study designs: This review will include both quantitative and qualitative empirically based studies. For quantitative studies, we will consider both experimental and quasi-experimental study designs including randomised controlled trials, non-randomised controlled trials, before and after studies and interrupted time-series studies. In addition, observational studies including prospective and retrospective cohort studies, case-control studies and analytical cross-sectional studies will also be considered for inclusion. For qualitative studies, we will include designs including, but not limited to, phenomenology, grounded theory, ethnography, action research and critical and feminist research.

Exclusion criteria {#s2d}
------------------

We will exclude studies that are not empirical (eg, editorials, commentaries), as well as those that only focus on the psychometrical testing of instruments. We will exclude studies that focus on LTC homes that admit primarily younger people. We will also exclude quantitative studies that do not include tests of association (eg, only reporting descriptive statistics) and qualitative studies that do not include participants' (eg, staff, residents, family members) insights into factors that relate to responsive behaviours.

Search strategy {#s2e}
---------------

Twelve bibliographical databases will be searched: Ovid MEDLINE 1946-, Ovid MEDLINE In-Process & Other Non-Indexed Citations, Ovid Embase 1988-, Ovid PsycINFO 1987-, EBSCOhost CINAHL, EBSCOhost Abstracts in Social Gerontology, Scopus, Web of Science Core Collection (Science Citation Index 1900-, Social Sciences Citation Index 1900-, Conference Proceedings Citation Index-Science 1990-, Conference Proceedings Citation Index-Social Sciences & Humanities 1990-), Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials, ProQuest Sociological Abstracts and Proquest Dissertations and Theses Global. Appropriate subject headings and keywords will be used in the search to retrieve articles that cover two concepts: LTC and responsive behaviour. Subject headings and search operators will be modified for each specific database. We will not limit publication dates or language to the searches. We have consulted a scientific librarian for the synonyms and search strategies for each database and conducted preliminary searches (see online [supplementary file 1](#SP1){ref-type="supplementary-material"} for example search strategies from one database). Ancestry searches will be done on the reference lists from all included articles. Also, for study protocols, we will search authors' names to identify results that are published in peer-reviewed journals or 'grey literature'. Articles in any non-English language will be translated.
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Screening {#s2f}
---------

Following the search, all identified citations will be collated and uploaded into Covidence systematic review online software (Veritas Health Information, Melbourne, Australia. Available at [http://www.covidence.org](http://www.covidence.org/)) to be used to support the screening process. After duplicates are removed, we will pilot the study screening process to refine and clarify the inclusion criteria and to ensure that the criteria are applied consistently by reviewers. We will randomly select 50 papers from the retrieved searches and each reviewer of the screening team will screen the 50 papers using the inclusion and exclusion criteria specified above. Level of agreement among reviewers will be assessed for each pair of reviewers by calculating Kappa.[@R36] In cases where the agreement of reviewers is not 100%, all reviewers will discuss and clarify the criteria until 100% of agreement is reached, and the inclusion criteria will be refined as needed.

After the piloting process is complete, titles and abstracts of remaining papers will be independently screened by two reviewers against the inclusion criteria for the review. Studies included after the title and abstract screening process will be retrieved in full and their details imported into Covidence. The full text of studies will be independently assessed against the inclusion criteria by two reviewers. Studies that do not meet the inclusion criteria will be excluded and reasons for exclusion will be provided in an appendix. Any disagreements that arise between reviewers will be resolved through discussion; should consensus not be reached, agreements will be sought be gaining the opinion of a third reviewer. The results of the screening process will be reported in full and presented in a PRISMA flow diagram.[@R33]

Data extraction {#s2g}
---------------

We will use an Excel spreadsheet data extraction form (ie, online [supplementary file 2](#SP2){ref-type="supplementary-material"}) to guide our data extraction. We will test the data extraction process by having each team member extracting data from the same five included studies, including at least one qualitative study. The extracted data will then be compared and any discrepancies will be discussed as a team prior to moving on to extract data from the remainder of the studies. Two reviewers will independently extract data from each study. Any arising disagreements will be resolved through discussion, or with a third reviewer. Authors of included studies will be contacted to request missing or additional data, where required.
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The categories of data extracted will include specific details on:Study author(s).Year of publication.Study title.Journal (or type of reference if not a journal paper).Country of origin (ie, the country in which included LTC homes are located).Research question(s) or objective(s).Study design.Study setting and sample.Responsive behaviour(s) measured and tools/methods used to measure responsive behaviour (dependent variable(s)).Factor(s) assessed for association with responsive behaviours (eg, characteristics of people living in LTC homes, care staff, care units, facilities) and tools/methods used to assess these factors (independent variable(s)).Statistical analyses.Main study findings.

Quantitative study findings of interest to this review include:Tests of difference, such as; (a) t-tests for independent samples to assess whether the prevalence of responsive behaviours is different in two independent groups of people living in LTC homes (eg, intervention recipients vs control group participants or people with different levels of cognitive impairment), (b) t-tests for dependent samples to assess whether the prevalence of responsive behaviours changes in a group of people living in LTC homes over time (eg, after they underwent an intervention), (c) analyses of variance to test differences in responsive behaviours in more than two groups of people living in LTC homes and (d) tests to assess differences in categorical dependent outcomes (eg, responsive behaviours yes/no or low, medium, high) between groups or over time, such as X^2^ test, Kruskal-Wallis test, Wilcoxon signed rank test.Bivariate correlations assessing whether or not certain factors are correlated with responsive behaviours (eg, Pearson's correlation coefficient, Spearman's rank correlation coefficient, Kendall's tau correlation coefficient).Regression coefficients indicating whether or not certain factors are associated with responsive behaviours, based on simple linear regressions, multiple linear regressions, hierarchical mixed models (for continuous behaviour outcomes such as prevalence of responsive behaviours) or non-linear equivalents such as binary logistical regressions, Poisson regressions, generalised mixed models (for categorical behavioural outcomes).Relative risks or ORs to assess whether or not certain factors increase the risks/odds for exhibiting responsive behaviours.

For qualitative studies, we will include themes, categories, patterns, theories and concepts as reported in the studies along with associated illustrations. Specifically, these will include:Experiences of staff to whom responsive behaviours were directed, such as their feelings of what happened to them, impact on their work life, impact on their perceptions towards people living in LTC homes and the subsequent care they provide.Experiences of other stakeholders' (eg, persons exhibiting behaviours, family members, managers, other individuals living in LTC homes) with responsive behaviours towards staff, such as their feelings about what happened to staff, their perspectives of impact on staff work life and the care that staff provide.Explanations of what led to the responsive behaviours towards staff (eg, factors related to the individuals such as pain, discomfort and unmet care needs, staff factors such as stress or feeling overwhelmed, work environment, facility policies).

Assessment of risk of bias {#s2h}
--------------------------

Each study included in the review will be critically appraised by pairs of reviewers, using the assessment tool appropriate for the design of each included study. Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.

For randomised clinical trials, non-randomised experiments, cohort studies and case-control studies, we will use the Quality Assessment Tool for Quantitative Studies,[@R37] which has established validity and reliability.[@R38] This tool assesses eight domains: selection bias, study design, confounders, blinding, data collection methods, withdrawals and dropouts, intervention integrity and analysis. An overall rating of strong, moderate or weak is assigned based on scores of each domain.

For cross-sectional studies, we will use the rigorously developed AXIS critical appraisal tool.[@R40] This tool contains 20 guiding questions relating to the quality of reporting, study design quality and possible introduction of biases. The reviewer will assign to each guiding question one of three options: yes, no, do not know.

For qualitative studies, the Joanna Briggs Institute standardised critical appraisal instrument for qualitative research will be used.[@R41] We will assess the rigour of each included study using 10 guiding questions in areas such as the congruity between the stated philosophical perspective and the research methodology, the research methodology and the research question and the research methodology and data collection methods. Each study will be assigned yes, no or unclear for each guiding question.

All studies, regardless of their methodological quality, will undergo data extraction. However, the judgement based on risk of bias assessment for studies will be reported and results will be discussed in the context of the quality assessment.

Data analysis and synthesis {#s2i}
---------------------------

If possible, we will statistically pool results of quantitative studies, using random-effects meta-analysis. We will conduct these analyses separately for longitudinal and cross-sectional studies. Statistical pooling is possible if three or more longitudinal studies or three or more cross-sectional studies (a) report the same influencing factor on responsive behaviour, (b) measure this factor in a comparable way (eg, all studies used a comparable measurement tool and report the outcome in the same way), (c) report the same type of responsive behaviour, (d) measure responsive behaviour in a comparable way and (e) report the same type of statistical outcome. Pooling a minimum of two studies can be conducted statistically.[@R42] However, a minimum of three studies are required to allow for estimating measures of heterogeneity in addition to estimating the pooled effect for random-effects meta-analysis.[@R43] Where possible, we will contact authors of included studies to obtain missing information. We will use STATA V.15 (StataCorp LLC, College Station, Texas) to run random-effects models, which are more appropriate than fixed-effects models if we identify heterogeneity and small numbers of included studies.[@R44] We will report pooled effect sizes and their 95% CIs and we will calculate the I^2^ [@R46] and H[@R48] statistics (including their 95% CIs) to assess statistical heterogeneity. To assess for publication bias, we will create funnel plots and conduct visual inspections of these funnel plots as well as random regression analyses to test for funnel plot asymmetry.[@R49] If necessary, we will adjust our pooled effect sizes for publication bias, using the Duval and Tweedie's trim-and-fill procedures.[@R50]

Where statistical pooling is not possible, findings will be presented in a narrative form including tables and figures to aid in data presentation. To determine the association of factors with responsive behaviours towards staff, we will apply the following principles to guide our synthesis.[@R51] In total, if fewer than four articles examined the association between one factor and responsive behaviours of people living in LTC homes towards staff, the association is inconclusive.If four or more articles examined the association between one factor and responsive behaviours of people living in LTC homes towards staff, (1) the association is significant if 60% or more articles reveal a significant relationship in the same direction, (2) the association is non significant if 60% or more articles reveal an insignificant relationship or (3) the association is equivocal if fewer than 60% revealed a significant/insignificant relationship.When a study reports both bivariate and multivariate statistical analyses, we will use multivariate statistics in making the above decisions. Our focus in this review is the association of responsive behaviours with factors at multiple levels; this includes both whether or not an association exists and the strength of the association. Compared with bivariate analyses, multivariate analyses are more rigorous by accounting for confounding variables that can influence the relationship, which supports the selection of multivariate analyses over bivariate analyses should both be reported in the same paper.

For qualitative data, we will use thematic analysis[@R54] to synthesise the findings to generate a set of statements that represent that aggregation. This will be followed with categorising the findings by the similarity in meaning across the levels of the ecological model. We will then use these categories to produce a single comprehensive set of synthesised findings that can be used as a basis for evidence-based practice. Where textual pooling is not possible, findings will be presented in narrative form.

*Subgroup analysis*: Persons with dementia experience unique challenges due to communication difficulties[@R13] and have a higher prevalence of responsive behaviours than those without dementia in LTC.[@R11] Therefore, subgroup analysis will be conducted with the group of people with dementia and others, using quantitative and qualitative data separately.

The quantitative and qualitative outcomes will be included in a summary of findings table by levels of the ecological model at the individual level, the interpersonal level, the institutional or environmental level[@R30] and the influences of the passage of time.[@R32] A summary of quantitative findings table will be created using GRADEpro GDT software.[@R55] The GRADE approach for grading the quality of quantitative evidence will be followed. The following information will be presented where appropriate: estimates of relative risk, and a ranking of the quality of the evidence based on study limitations (risk of bias), indirectness, inconsistency, imprecision and publication bias.

The final qualitative synthesised findings will be graded according to the ConQual approach for establishing confidence in the output of qualitative research synthesis and presented in a summary of findings table.[@R57] The summary of findings table will include the major elements of the review and will detail development of the ConQual score. Included in the table will be the title, population, phenomena of interest and context for the specific review. Each synthesised finding from the review will then be presented along with the type of research informing it, a score for dependability, credibility and the overall ConQual score.

Patient and public involvement {#s2j}
------------------------------

Patients and members of the public were not involved in the development of this review protocol.

Protocol amendments {#s2k}
-------------------

The protocol is registered at the International Prospective Register of Systematic Reviews (PROSPERO); the registration number is: CRD42019089368. Any amendments to the protocol will be documented on PROSPERO and in the final manuscript.

Strengths and limitations of this study {#s2l}
---------------------------------------

The results of this study will contribute to developing effective strategies to reduce these behaviours in LTC settings. Ultimately, our goal is to contribute to the prevention of responsive behaviours of LTC residents, and in particular responsive behaviours towards staff. While there is increased interest in this topic, a preliminary search of the literature indicates that there is limited research available focused on this topic within LTC.[@R27] Our inclusion of many study designs will ensure that we will provide the best evidence possible about the factors that contribute to responsive behaviours of residents in LTC.

As rates of responsive behaviours in the LTC setting are likely underreported, we are aware that our results will not reflect the full extent of responsive behaviours that occur in LTC towards staff. In this systematic review, we will carefully report how data were collected from staff and identify potential ways to improve the data collection process to encourage staff to feel comfortable reporting their experiences.

Ethics and dissemination {#s3}
========================

Ethics approval is not required for this systematic review. The results of this study will be disseminated via peer-reviewed publication and presentation at professional conferences. As this team is part of the Translating Research in Elder Care (TREC) research team (<https://trecresearch.ca/>), results will also be disseminated via the TREC website, newsletter and other media of TREC. The results of this study will contribute to developing effective strategies to reduce these behaviours in LTC settings. By using the ecological model, we will contribute to knowledge about various ways that interventions can be implemented, such as interventions focused at the individual level, the interpersonal level or the environmental level. Ultimately, our goal is to contribute to the prevention of responsive behaviours of people living in LTC homes, and in particular responsive behaviours towards staff. These results may contribute to improved quality of life of people living in LTC homes and improved quality of work life of staff.
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